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Shinji TSUKAWAKI *, Masafumi OKAWARA **, Kim-Leang LAO * * * and Motohiko TADA ** Abstrac t Lake Tonle Sap, the largest lake in the Indochina Peninsula, lies in central Cambodia. Unique sedimentation is expected in the lake due to drastic changes in its water area between the rainy and dry seasons.
As the first step to examine the sedimentary processes of the lake, bottom sediments of the lake and the Tonle Sap River, and surface soils of alluvial deposits were collected and examined in order to reveal the origin of the lake bottom sediments.
As the results it becomes clear that clay minerals in the bottom sediments of the northern part of Lake Tonle Sap are derived both from surface soils on the alluvial deposits around the lake, and metamorphic and granitic rock bodies lying in the Mekong River basin. The latter is transported, as suspended sediments by backward current in the rainy season, into the lake from the Tonle Sap River.
The presence of marine creatures in bottom sediments of the lake suggests that the lake was closely connected with the sea during the last sea-level high stand. Furthermore, there is a strong possibili ty that annual changes due to alternating rainy and dry seasons will be recorded in the lake bottom sediments over the long geological period. Bathymetry, water quality and aquatic re-sources of Lake Tonle Sap have been reported (Mitusio et al., 1970 ; Kottelat, 1985 ; Lao, 1992 Lao, , 1993 Matsui et al., 1993) . However, no geological and sedimentological investigations have been carried out in the lake, except for brief descriptions of bottom sediments of the lake and adjacent rivers (Tsukawaki and Moriai, 1993 b ; Tsukawaki and Lao, 1994) .
As the Cambodian political unrest has persisted since the 1970's, only a limited survey can be carried out. Therefore, as the first step in a series on pursuing the above-mentioned subjects, the present paper illustrates preliminarily the sedimentary processes of the lake based mainly on the sedimentological and biological properties of bottom sediments in the northern part of the lake and the Tonle Sap River which connects the lake to the Mekong River, one taceous to Palaeocene (Gubler, 1933 ; Saurin, 1935 ; United State Geological Survey, 1971 ; Workman, 1979) and a variety of soil types such as acidic lithosoil and lateritic clay which are typical soil types in a humid tropical region (Bridges, 1978 ; Garami and Kertai, 1993 There is no great difference in sediment composition between the upper and lower layers. Under the microscope, yellowish (Fig. 4(c) ). Around the sampling sites, the east bank of the river shows natural topography, but the west bank has artificially been embanked.
The water at each of the sites was pale greenish grey, being about 2 m in transparency, with pH values of 6.7-7.0.
No distinct internal structures were observed in these samples.
The sediments at all sites, about 4 cm thick, are moderately brown mud or sandy mud.
The mud contents of these samples are high in the range of 71-99 %. Moderatel-brown Lao, 1992). Tsukawaki and Moriai (1993 b) mentioned that surface soils, particularly clay fractions, are washed out by surface and ground waters due to heavy rainfall in the rainy season and driven into the Siem R eap River.
Auger drilling proceeded to a depth of 620 cm, above the ground water level at that time.
The soil at the drilling site is composed of yellowish grey clay, silty clay, sandy clay and clayey sand with thin intercalations of reddish brown clay ( V. Clay Mineralogy 1) Lake Tonle Sap Figure 6 shows X-ray diffraction patterns for untreated and treated specimens of the lower greenish grey layer of sample LTS-3 from the northern part of Lake Tonle Sap. The untreated specimen has a broad reflexion peak around 14.3 A and sharp peaks at 10.0, 7.1, 4.25 and 3.35 A. The sharp peaks at 4.25 and 3.35 A are attributed to impure quartz. Broad peak shifts to about 17 A by ethylene glycol-solvation and also by glycerol-solvation of Mg-saturated specimen indicates that the broad p eak is attributed to montmorillonite.
However, a small peak at about 14 A observed in untreated, ethylene-solvated and glycerol- ples from the Tonle Sap River and Lake Tonle Sap, and was rather abundant in the sample from the lake than the river.
Chlorite characteristically occurred only in the samples from the Tonle Sap River and Lake Tonle Sap. They generally do not ascribe chlorite to the products by natural weathering even under acid conditions in humid tropical region (Shirozu, 1969 ; Sudo, 1974 ; Nishiyama, 1985 ; Kodama, 1986) . Therefore, considering sediment transport in water systems in Cambodia, it is highly probable that the chlorite detected in the lake sediments is the derivative of river sediments. Tsukawaki and Lao (1994) forms. In addition, sponge spicules were usually present in the samples from the lake and the river. This discovery shows clearly that sponges, being rare in fresh water, do exist in the lake and the river. Apart from sponges, it is known that there are a certain number of marine fishes such as balloonfishes and rays living in the lake (Kottelat, 1985) . The presence of such marine creatures suggests that there was a high stand of the global sea level which closely connected Lake Tonle Sap to the sea, and these marine creatures have been kept in the inland water since then.
VII. Conclusions and Open Subjects 
